MyD88-dependent IFN-gamma production by NK cells is key for control of Legionella pneumophila infection.
Legionella pneumophila (Lpn) is a ubiquitous Gram-negative bacterium in aquatic systems and an opportunistic intracellular pathogen in immunocompromised humans causing a severe pneumonia known as Legionnaires' disease. Using a mouse model, we investigated molecular and cellular players in the innate immune response to infection with Lpn. We observed robust levels of inflammatory cytokines in the serum upon intranasal or i.v. infection with live, virulent Lpn, but not with inactivated or avirulent bacteria lacking the Icm/Dot type IV secretion system. Interestingly, Lpn-induced serum cytokines were readily detectable regardless of the capacity of Icm/Dot-proficient Lpn to replicate in host cells and the Lpn permissiveness of the host mice. We found NK cell-derived IFN-gamma to be the key cytokine in the resolution of Lpn infection, whereas type I IFNs did not appear to play a major role in our model. Accordingly, NK cell-depleted or IFN-II-R-deficient mice carried severely increased bacterial burdens or failed to control Lpn infection, respectively. Besides the dependence of inflammatory cytokine induction on Lpn virulence, we also demonstrate a strict requirement of MyD88 for this process, suggesting the involvement of TLRs in the recognition of Lpn. However, screening of several TLR-deficient hosts did not reveal a master TLR responsible for the sensing of an Lpn infection, but provided evidence for either redundancy of individual TLRs in Lpn recognition or TLR-independent induction of inflammatory responses.